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A pharmaceutical preparation containing at active ingre- 
dient a compound of the formula 
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$ — CH 



or e therapeutically acceptable tan thereof in which formula 
rV and R* ere the him or different end each eetecied 
from the oroup conaittlng of H. Cp*„ NO,. -COOCH„ 
-COOCfHt. efkvf containing 1-7 carbon atoms, helogan, 
•Jtosy, containing Vft carbon atoms, and alltanoyl contain- 
ing 1-4 cerbon atoms. 

H Is selected from the group consisting of M, alkanovl 



comwng 1-4 cartoon atom*. •** carboaifcony containing 2-« 
cartoon •town; 

and A*, and ft*, which ara tha iama or difforant am 
•ach aalaciad from tha group conttating of H, CM* CyH^. 
OCM* OCM* OCHjCMjOCH,. and OCM^OCH/TM,; pro- 
vtdad that 

a) at toaoi or* of **. *• and *• * aatactad from tho group 
contesting of CH> <VV OCX* OC^ OCH^H^CM,. and 
OCH v CH T OCH f CH > and 

b) whan two of R\ H* and *• ara M # than tho romaming 
raolcat A*, rf or R» ta aalactad from tha group eonaiattng of 
OTWj, OC^ OCMjCH/XM,, and OCHjCHjOCWfCM,; 

tha ua« of tho compound* for inhibiting gaatrte acM aacra- 
tion; compound* Indudod tn tha formula I. and proem** for 
thotr praparation. 
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DESCRIPTION 
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5 Field of the invention 

The object of the present invention is to provide compounds 
which inhibit exogenously or endogenous ly stimulated gast- 
ric acid secretion and thus can be used in the treatment 
10 of peptic ulcer. 



The present invention relates to the use of a group of 
benzimidazole derivatives, or therapeutically acceptable 
salts thereof, for inhibiting gastric acid secretion in 
mammals and man. In a more general sense, the invention 
relates to the use of the compounds for treatment of 
gastrointestinal inflammatory diseases in mammals and man, 
including i.e. gastric and duodenal ulcer. Furthermore it 
relates to the use of these compounds for treatment of 
other gastrointestinal disorders, where a gastric anti- 
secretory effect is desirablo i.e. in patients wit^. 
gastrinomas and in patients with acute upper gastro- 
intestinal bleeding. The invention also relates to pharma- 
ceutical compositions containing at least one member of 
the said group of benzimidazole derivatives, or a thera- 
peutically acceptable salt thereof, as active ingredient. 
In a further aspect, the invention relates to new compounds, 
and therapeutically acceptable salts thereof, within the 
said group of benzimidazole derivatives, and to processes 
for preparation of such new compounds. 
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Prior art 

Benzimidazole derivatives intended for inhibiting gastric 
acid secretion are disclosed in the British patent speci- 
fications 1 500 043 and 1 525 958, in the US patent 
4 182 766 and in the European patent specification Mo. 
i 005 129. 



1 



m. 



m 
mm 



m 





and therapeutically acceptable salts thereof in which 
formula 

R 1 and R 2 are the same or different and each selected from 
the group consisting of H, CF 3# NOy -COOCH^ -COOC^, alkyl 
containing 1-7 carbon atoms/ halogen, alkoxy containing 
1-5 carbon atoms, and alkanoyl containing 1-4 carbon atoms* 

R is selected from the group consisting of H, alkanoyl 
containing 1-4 carbon atoms, and carboalkoxy containing 2-6 
carbon atoms; 



3 4 5 

25 and R , R and R , which are the same or different, are 

each selected from the group consisting of H, CH 3 , C 2 H 5 , OCH 
OC 2 H 5 , OCH 2 CH 2 OCH 3 , and OCH^OCH^ , provided that 3 ' 

a) at least one of R 3 , R 4 and R 5 is selected from the group 
consisting of CH 3 , C 2 H 5 , OCH 3 , OCjHg, OCH^OCH-, and 
0CH 2 CH 2 0CH 2 CH 3 , and 

b) when two of r\ R 4 and R 5 are H, then the remaining 
radical R , R or R 5 is selected from the group consisting 
of 0CH 3 , 0C 2 H 5 . 0CH 2 CH 2 0CH 3 , and OCHjCHjOCH^, 
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are effective as inhibitors of gastric acid secretion in 
mammals and man. The compounds of the formula I, and 
therapeutically acceptable salts thereof, are stable in 
gastric juice* which is of importance at oral administration 

Illustrative examples of the radicals in the formula I 
ares 

Alkyl groups R* and R 2 : methyl, ethyl, n-propyl. i-propyl, 

n-butyl, sec. -butyl, isobutyl, tert. -butyl, n-pentyl, 

n-hexyl, n-heptyl. It is preferred that alkyl groups R* 
2 

and R contains 1, 2, 3 or 4 carbon atoms. The preferred 
alkyl group is methyl. 

12 

Halogen R and R t chloro, bromo. fluoro, iodo. The 
preferred halogen groups are chloro and bromo. 

1 2 

Alkoxy groups R and R t methoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, sec.-butoxy, isobutoxy, tert . -butoxy , 
n-pentoxy. It is preferred that alkoxy groups R* and R 2 
contain 1, 2 or 3 carbon atoms. The preferrea alkoxy group 
is methoxy. 

Alkanoyl groups R, R 1 and R 2 : HC0-, CH 3 C0-, CH 3 CH 2 C0-, 
CH, 

CH 3 CH 2 CH 2 C0- • HC — CO-. The preferred alkanoyl group Rand R 
CH 3 

is CH 3 C0. The preferred alkanoyl group R is CH 3 C0. 

0 0 0 

ft U II 

Carboalkoxy groups R: CH 3 0C-, CH 3 CH 2 0-C-, CH 3 CH 2 CH 2 0-C- . 

CH, 0 0 0 

HC — C-, CH 3 (CH 2 ) 3 0-C-, CH 3 (CH 2 ) 4 0-C-. It is preferred that 

£h 3 - 

carboalkoxy groups R contains 2 or 3 carbon atoms. Thus, 
the groups CH 3 OC0- and CH 3 CH 2 0C0- are preferred. 
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The preferred meaning of the radical R is H. 



Preferred combinations of the 
subject to the two provisos a) 
given in Table 1 below. 


radicals 
and b) 


in the formula I, 
given above, are 


v 

Table 1 * 










Preferred combinations of 






R 2 . R, R 


3 . R 4 and R 5 


R 1 and R 2 , 

the same or different if 

nat inriiejitori nfho t*w 1 ■ a 




R 


R 3 . 

tha 
not 


R 4 and R 5 , 

same or different if 
indicated otherwise 


H, C00CH 3 , C00C 2 H 5 
elkyl, halogen, elkoxy, 
a 1 kmov 1 




H 


H. 

oc 2 

OCH 


CH 3 , C 2 H 5 , 0CH 3 
H 5 , 0CH 2 CH 2 0CH 3# 
2 CH 2 0CH 2 CH 3 


H, C00CH 3 , CH 3 , CI. Br. 
0CH 3 , CH 3 C0 




H 


H. 

OCH 


CH 3 . C 2 H 5 , 0CH 3 , 
2 CH 2 0CH 3 


H, C00CH 3# CH 3 , 0CH 3# 
CH 3 C0 




H 


CK 3 . 0CH 3 


H, C00CH,, alkyl 
alkoxy, alkanoyl 




H 


H. 


CH 3 , 0CH 3 , 0C 2 H 5 


H, C00CH 3 , C00C 2 H 5 , 
alkyl, halogen, alkoxy, 
al kanoyl 




H 


R 3 , 
R 4 : 
R 5 , 


CH 3 
0CH 3 

CH 3 


H, C00CH 3# C00C 2 H 5 . 
alkyl, alkoxy,- 
alkanoyl 




H 


R 3 : 
R 4 : 
R 5 : 


H 

0CH 3 
CH 3 


N0 2 .. CF 3 




H 


R 3 « 
R 4 , 
R 5 , 


CH 3 

0CH 3 

CH 3 
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■ mtm Mi <AMi dl L ,. Hm^iim^Mmimmtmmti 



k-,;,^ ... _ . 



15 



25 



0074341 



30 



• 

R 1 and R 2 , 


R 


R 3 . 


R 4 and R 5 , 


the lamt or different if 




the 


same ir different if 


not indicated otherwise 




not 


indicated otherwise 


h. cooch 3 , cooc 2 h 5 . 


H 


Rx 


CH 3 


elkyl, alkoxy. 




R 4 i 


0CH 3 


o i Rangy i 




R 5 t 


H 


H. C00CH 3 , C00C 2 H 5 , 


H 


R 3 : 


H 


alkyl, alkoxy. 




R«: 


0CH 3 


alkanoy 1 




R 5 : 


H 


H # COOCH^, COOCjH^, 


n 


d3. 




alkyl. alkoxy. 




R«t 


H 


alkanoyl 




r5 : 


CH 3 


H. COOCH^, C00C.H Q# 


H 


R3: 


H 


alkyl, alkoxy, 




R<: 


CCH3, ^^2^5* 


alkanoyl 






OCH 2 CH 2 OCH 3 , 








OCH 2 CH 2 OCH 2 CH 3 






R5, 


H 


H. C00CH 3# C00C 2 H 5# 


H 


R 3 : 


CH 3 


alkyl, alkoxy 




R 4 : 


CH 3 


alkonyol 




R 5 : 


CH 3 



The radicals R*and R 2 can be bound to the benzimidazole 



nucleus in any of the positions 4, 5, 6 and 7 as depicted 
in formula I. 
position 5 and/or 6. 



It is preferred that R 1 and R 2 are in 



35 



Preferred individual compounds among those included in 
tne formula I are given in the following Table 2: 
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Table 2 



Preferred individual compounds 



R 1 


R 2 


R 


R 3 


4 4 


R 5 


5-OCH3 


H 


H . 


CH 3 


OCH3 


CH 3 


c .rnnru. 
□ "UUULr(3 


n 


n 


LH3 


OCH3 


LM3 


5-C00CH, 


6-CH3 


H 


CH3 


OCH3 


CH3 


5-COCH3 


6-CH3 


H 


CH 3 


OCH3 


CH 3 


5-COCM3 


H 


H 


CH 3 


OCH3 


CH 3 


5-CH3 


H 


H 


CH 3 


vOCH 3 


CH 3 


5-COCH3 


6-CH3 


H 


H 


CH 3 


CH 3 


5-OCH3 


H 


H 


CH3 


CH3 


CH 3 


5-C0CH 3 


6-CH 3 


H 




0CH 3 


H 


S-C00CH 3 


6-CH 3 


H 


CH 3 


0CH 3 


H 


5-C0CH 3 


6-CH 3 


H 


CH 3 


CH 3 


CH 3 


5--C00CH 3 


6-CH 3 


H 


H 


0CH 3 


H 



Further preferred individual compound* are those 
exemplified in the examples given elsewhere in this 
specification. 

In the prior art cited above, no medicinal use is disclosed 
for the compounds of the formula I. Thus, the present 
invention comprises pharmaceutical compositions containing 
a compound of the formula I or a therapeutically acceptable 
salt thereof as active ingredient, and the use of the compounds 
of the formula T or a therapeutically acceptable salt thereof 
for inhibiting gastric acid secretion in mammals and man. 

The compounds of the formula I wherein R* and R 2 are as 
defined above except CF 3 and N0 2 , R is H and R 3 # R 4 and 
R 5 are H, CH 3# 0CH 3 , 0C 2 H 5# 0CH 2 CH 2 OCH 3 or OCH 2 CH 2 OCH 2 CH 3 
are generically disclosed as chemical intermediates in the 
European patent No. 0 005 129. The specific compounds dis- 
closed in the following Table 3 are disclosed in the said 
European patenV No. 0 005 129. 
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Table 3 

Compounds disclosed in European patent no. 0 005 129, 



5 R 


R 1 


R 2 


R 3 


R 4 


R 5 


Remark 


H 


v— 

5-COCH3 


6-CH 3 


H 


CH 3 


CH 3 


base 


H 


4-CH 3 


6-CH 3 


CH 3 


H 


CH 3 


hydrochloride 


H 


S-CPCH 3 


6-CH 3 


CH 3 


CH 3 


CH 3 


base 


10 















The present invention, in so far as it concerns compounds 
of the formula I by themselves* their pharmaceutical ly 
acceptable salts* and processes for their preparations* v 
relates to 

i) the compounds of the formula I wherein R 3 # R 4 or R^ 
is C 2 H 5 

ii) the compounds of the formula I wherein R is alkanoyl 
or carboalkoxy 



iii) the compounds of the formula I wherein R is H except 
the compounds wherej 
combined as follows; 



the compounds wherein R, R** R 2 , R 3 , R 4 and R^ are 



R 1 


R 2 


R 


R 3 


R< 


R 5 


5-C0CH 3 


6-CH3 


H 


H 


CH 3 


CH 3 


4-CH 3 


6-CH 3 


H 


CH 3 


H 


CH 3 


5-C0CH 3 


B-CM 3 


H 


CH 3 


CH 3 


CH 3 



1 2 

iv) the compounds of the formula I wherein R and/or R 
are CF 3 or NOj. 

The preferred compounds within the groups i). ii), iii) and 
iv) will comprise the same compounds that are indicated as 
preferred in Table 1 and Tablo 2 ebcve, subject to the 







proviso that the specific -ompounds listed in Table 3 are 
excluded. 

The compounds of the formula I can be prepared by known 
5 methods such as 



10 



25 



30 



35 



A. reacting a compound of the formula 



II 



20 



15 with a compound of the formula 




III 



in which formulas R, R*. R^, R 3 , R 4 and R 5 are as defined 
previosly and wherein one of Z 1 and Z 2 is EH and the other 
is a leaving group. 



Examples of leaving groups Z* and Z 2 in the compounds 
II and III are halogens, preferably chlorine | bromine or 
iodine* acyl radicals, for example, residues of strong organic 
sulfonic acids, for instance, of an arylsulfonic acid, for 
example, tosyloxy, or an alkylsulfonic acid, for example, 
mesyloxyj a 1 ky lmercapto groups, for example, methy lmercaptoi 
alkylsulf iny 1 groups, for example, methylsulf inyl and the 
1 ike . " 

Thus. Z* or* Z 2 when designating leaving groups may be a 
reactive esterified hydroxy group. 
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The reaction of a compound of formula II above with a 
compound of formula III is conveniently carried out in the 
presence of a suitable solvent that is inert under the 
reaction conditions utilized as described hereinafter. The 
reaction may further be carried out in the presence of a 
suitable base. Suitable bases include, for example, inorganic 
bases such as sodium or potassium hydroxide, sodium or 
potassium hydride and the like, organic bases such as 
tertiary aminos, for example, triethy lamine and the like. 

Suitablo solvents for the above described reaction include, 
for example, alcohols, preferably lower alkanols such as, 
methanol and ethanol; mixture? of such alcohols with water, 
ethers, such as, tetrahydrof uran; halogenated hydrocarbons, 
such as, methylene chloride and chloroform, and the like. 

The reaction of the compounds of formulas II and III may 
be carried out at a temperature between the ambient 
temperature and the boiling temperature of the reaction 
mixture. It is preferred to carry out the reaction, however, 
at a temperature at or close to the boiling point of the 
reaction mixture for the preparation of a compound of the 
formula I wherein R is H; 

B* reacting a compound of the formula 



wherein R and R have the same meaning as givon above with 
a compound of the formula 




2 



IV 



1 



HOOC-S-CH. — kcs. 




V 
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wherein R , R and R have the same meaning as given above* 
to the formation of compound of the formula I wherein 
R is H; 

C* reacting a compound of the formula 
s 2 




s-ch 2 -m 



VI 



wherein R, R 1 and R^ have the meaning given above and M is 
K, Na or Li, with a compound of formula 
,4 




VII 



wherein R # R and R havo the moaning given above snd Z 
is a reactive esterified hydroxy group, to the formation of 
a compound of the formula I* 



25 The reactive esterified hydroxy group Z may, as in the 
case of Z* and Z^, be a hydroxy group esterified with a 
strong, inorganic or organic acid, preferably a hydro- 
halogen acid, such as hydrochloric acid, hydrobromic acid, 
or hydroiodic acid, or esterified with sulfuric acid or 

30 with a strong organic sulfonic acid such as a strong 

aromatic acid, e.g. benzehesulf onic acid, 4 -bromobenzsne- 
sulfonic acid or 4- toluenesulf onic acid. 



35 



0* reduction of a compound of the formula 

,4 




VIII 



10 to the formation of a compound of the formula Is 

E. for the preparation of a compound of the formula I 

1 2 

wherein the radicals R and/or R is C00CH 3 or C00C 2 H 5 » 
reacting a compound of the formula 

15 



20 




IX 



I 



3 4 5 1 

. wherein R, R , R or R are as defined above and wherein* Y 

25 is -C00H, or a functionally equivalent derivative thereof, 

and Y 2 is -C00H, or a functionally equivalent derivative 

thereof, or R 1 , with 



CH 3 0H 



30 



or 



CH 3 CH 2 0H 



XI 



35 or a functionally equivalent derivative thereof, to the 

formation of a compound of the formula I wherein R* and/or 
R 2 Is CH 3 C00 or CH 3 CH 2 C00. 
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This reaction is an ordinary esterif icat ion which is 
carried out in customary manner. 

Functionally equivalent derivatives of the hydroxy group in 
the compounds X and XI are for example halogen such as 
CI or Br, or -N,. 
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Functionally equivalent derivatives of the carboxyl group 
Y 3 and Y 2 are for example a metal carboxylate group or an 
activated carboxyl group, in which case the radicals Y 1 or 
Y 2 are for example an acid chloride* an alkyl ester, an 
acid anhydride or a mixed anhydride with -formic esters or 
carboxylic acids, sulphonic or inorganic esters or deriva- 
tives obtained by a reaction between a carboxylic acid and 
a carbodiimide or similarly functioning compounds such as 

N. N*-carbonyldiimidazole or N-ethyl-5-phenyl isoxazol ium- 

1 1 
-3 *sulphonete, the derivative of the carboxyl group Y or 

Y 2 being a metal carboxylate group when the hydroxyl group 

in the compounds X or XI is replaced with halogen. A further 

functionally equivalent derivative of the carboxyl groups 
1 2 

Y and Y is the group -CN, in which case a cyanide is 
reacted with a compound of the formula X or XI with 
subsequent hydrolysis to give a compound of the formula I 
wherein R 1 and/or R 2 is CH 3 C00 or CH 3 CH 2 CO0. 

F. for the preparation of a compound of the formula I 



wherein at least one of R~ 



R 4 and R 5 is OChL 



OC 2 H 5 , 



0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 , reacting a compound of the 
formula 




XII 



1 ,A » itT: *- 






i-riir r 1 in nir i ih 



41 
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Z and 



1 7 ' 

wherein R, R* and R . are aa defined above and 2" 

Z 5 represent either R 3 . R 4 and R 5 , respektively. or halogen 

such as CI, Br, F or I, or N0 2 , whereby at least one of 

Z 3 . Z 4 end Z 5 represents halogen or NO^, with a compound of 

the formula 



R 5 -o-n 



XIII 



m 



Us 



wiwi win R 



is CH 3 , C 2 H 5 , CH 2 CH 2 ilCH 3 or CH 2 CH 2 0CH 2 CH 3 , and fl 



10 is Na, K, or Li, to the formation of a compound of the 

,3 



formula I wherein at least one of R 
0C 2 H 5 , OCH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 * 



R 4 and R 5 is OCH 



3* 



m 

m 
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G. for the preparation of a compound of the formula I wherein 
at least one of R 



R 4 and R 5 is 0CH 2 CH 2 OCH 3 or 0CH 2 CH 2 0CH 2 CH 3 



reacting a compound of the formula 



— S-CH 





XIV 



25 wherein R, R* and R 2 are as defined above, and Z 5 , Z 7 



8 

Z represent either R~ 
radical 



0CH 2 CH 2 Y 



4 5 
R and R , respektively, or a 



and 



XV 



where Y is halogen, whereby at least one of Z 
represent OCHjCHjY, with a compound of the formula 



Z 7 and Z fl 



R 7 -0-n 



XVI 



wherein R 



is CH 3 or CH 2 CH 3 and M is Na, K or Li. to the 



formation of a compound of the formula I wherein at least 
one of R 3 , R 4 and R 5 is 0CH 2 CH 2 0CH 3 or 0CH 2 CH,0CH 2 CH 3 . 



if 
m 



fern 



I'm- 



ft 



Method F and Method G reoresent the. known Williamson ether 
synthesis and is carried out in Known manner. 

H. for the preparation of a compound of the formula I 
5 wherein R is H, hydrolyzing a compound of the formula 



15 wherein R # R , R # R and R are as defined above and 
q 

Z is an alkanoyl group or a carboalkoxy group, to the 
formation of a compound of the formula I wherein R is H. 

g 

The radical Z can be an alkanoyl group containing 1-6 
20 carbon atoms or a carboalkoxy group containing 2-6 carbon 
atoms. 

I. reduction of a compound of the formula 



10 




XVII 
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XVIII 



R 



to the formation of a compound of the formula I* 
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3» reduktion of a compound of the formula 
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XIX 



M 



to the formation of a compound of tha formula I, 
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Depending on thB process conditions and the starting materi- 
als, the end product of the formula I is obtained either as 
the free base or as a salt. Both the free base and the salts 
of the end products are included within the scope of the 
invention. Thus, basic, neutral or mixed salts may be 
obtained as well as hemi, mono, sesqui or pol yhydrates . 
Acid addition salts of the new compounds may in a manner 
known per se be transformed into free base using basic 
agents such as olkali or by icn exchzn-s. The free bases 
obtained may also form salts with organic or inorganic acids. 
In the preparation of acid addition salts preferably such 
acids are used which form suitable therapeutically acceptable 
salts. Examples of such acids are hydrohalogen acids, 
sulfonic acid, phosphoric acid, nitric acid, and perchloric 
acid; aliphatic, alicyclic, aromatic or heterocyclic 
carboxyl or sulfonic acids, such as formic acid, acetic acid, 
propionic acid, succinic acid, glycolic acid, lactic acid, 
malic acid, tartaric acid, citric acid, ascorbic acid, 
maUic acid, hydroxyma) nic acid, pyruvic acid, phenylacatic 
acid, benzoic acid, p-ominobenzoic acid, 

p-hydroxybehzoic acid, salicylic acid or p-ami nosa 1 icy 1 ic 
acid, -embonic acid, methanosul f on ic acid, ethanesu If onic 
acid, hydrox^ethanesulfonic acid, cthy lenesu If onic acid, 
halogenbenzenesulfonic acid, toluenesulf onic acid, naphtyl- 



H 



m 
m 

fm 
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sulfonic acid or sulfanilic acids; methionine, tryptophane, 
lysine or erginine. 

Theso or other salts of the new compounds* as e.g. picrates, 
5 may serve as purifying agents of the free bases obtained. 
Salts of the bases may be formed* separated from solution, 
and then the free base can be recovered in higher purity 
from a new salt solution. 

10 The starting materials utilized in the processes A-J are 
known or may, if they should be new. be obtained according 
to processes known per set. 

In clinical use the active compounds of the formula I will 
15 normally be administered orally, rectally or by injection 
in the form of a pharmaceutical preparation which contains 
the active component either in the form of free base or 
in the form of a pharmaceut ically acceptable* non-toxic salt, 
as described earlier, optionally in combination with a 
20 pharmaceut ically acceptable carrier. The carrier may be in 
the form of a solid, semisolid or liquid diluent, or a 
capsule. These pharmaceutical preparations are a further 
object of the invention. The compounds may also be used 
without carrier material. Usually the amount of active 
25 compound is between 0.1. and 991 by weight of the preparation, 
for example between 0.5 to 20* by weight in preparations 
for injection and between 2 and 50* by weight 'in preparations 
for oral administration. 

30 In the preparation of pharmaceutical preparations containing 
a compound of the formula I in the form of dosage units for 
oral administration, the active compound may be mixed with a 
solid, pulverulent carrier, such as lactose, saccharose , sorbi- 
tol, mannitol, a starch such as potatoe starch, corn starch, or 

35 amylopectin, cellulose derivatives or gelatin, and may also 
include a lubricant such as magnesium steorate, calcium 



UN 
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10 



15 



stearate or polyethy leneglycol waxes. The mixture is then 
pressed into tablets. If coatee* tablets are desired, a core 
prepared as described above may be coated with a concentra- 
ted sugar solution which may contain gum arabic, gelatin, 
talc, titanium dioxide or alternatively with a lacquer 
dissolved in^volatile organic solvents or mixtures of 
solvents. To this coating various dyes may be added in order 
to distinguish tablets with different active compounds or 
with different amounts of the active compound present. 

Soft gelatin capsules may be prepared which capsules contain 
a mixture of the active compound or compounds and vegetable 
oil. Hard gelatin capsules may contain granules of the 
active compound in combination with a solid, pulverulent 
carrier as lactose, saccharose, sorbitol, mannitol, potato 
starch, corn starch, amy lopectin, cellulose derivatives 
or gelatin* 

Dosage units for rectal administration may be prepared in 
the form of suppositories which contain the active substance 
in admixture with a neutral fatty base, or they may be 
prepared in the form of gelatin- rectal capsules which contain 
the active substance in admixture with a vegetable oil or 
with paraffin oil. 

Liquid preparations for oral administration may be prspared 
in the form of syrups or suspensions, e.g. solutions contain- 
ing from 0.2* to 20* by weight of the active ingredient, the 
remainder comprising for example sugar and a mixture of 
ethanol, water, -glycerol and propylene glycol. If desired, 
such liquid preparations may contain colouring agents, 
flavouring agents, saccharin and carboxymethy Ice 1 lu lose as 
a thickening agent. 



35 Solutions for parenteral administration by injection may b<? 
prepared as sterile solution, for example in pyrogen-free 
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water, of a water soluble pharmaceut ica 1 ly acceptable salt 
of the active compound, p.eferably in a concentration 
from 0.51 to 10* by weight. These solutions may also contain 
stabilizing agents and/or buffering agents and may be 
5 manufactured in different dosage unit ampoules. 

The dosage at which the active substance are administered 
may vary within a wide range and will depend on various 
factors such as for example the individual retirements of 
10 each patient and the manner of administration. In general, 
oral dosages will be in the range from 100 to 400 mg/day 
of active substance and intravenous dosages in a range from 
5 to 20 mg/day. 

15 The invention is illustrated by the following examples. 

Example 1. Method A. Preparation of 2-1 2- (3, 5-dimethyl-4- 
*met hoxy ) pyr idylmpthyl thiol- 5- C0CH 3 »6-CH 3 *benz imidazole 

20 22.2 g (0.1 mole) of 3, 5-dimethyl-4-methoxy-2-chloromethy 1- 
pyridine hydrochloride and 20.6 g (0.1 mole) of 
5-C0CH 3 -6-CH 3 -2-mercapto benz imidazo le was dissolved in 
250 ml methanol whereafter 4 g (0.1 mole) NaOH dissolved in 
25 ml H^O was added. 1 he mixture was heated to reflux and 

25 an additional amount of 4 g (0.1 mole) NaOM in 25 ml h^O 

was addod drrpwise during 15 min. The mixture was thereafter 
refluxed during 6 hours whereafter it was cooled and diluted 
with 500 mi H 2 0. The resulting mixture was extracted with 
CH^C^* dried and evaporated* The remainder was recrystal- 

30 lized from acetc-ni tri le giving the title substance in the 
form of frre base. Yield: 30 g (85* of the theoretical 
yield). M.P.: 139°C. 
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Examples 2-50 

The compound^ indentified by example numbers 2-50 in the 
following Table 4 were prepared using the same method of 
prepration as in Example 1. The compounds were obtained 
in the form of their free base. The compound of Example 1 
is also included in the table/ 



Table 4 
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Identifying data for compounds of the invention 

«4 




Example 
no 


R 1 


R 2 


R 


R3 


R* 


R5 


M. p. 
°C 




1 


5-C0CH 3 


6-CH 3 


H 


H 


CH 3 


CH 3 


148 




2 


5-C00CH 3 


6-CH 3 


H 


H 


CH 3 


CH 3 


125 




3 


5-C0OCH 3 


H 


H 


H 


CH 3 


CH 3 


136 




4 


5-C0CH 3 


6-CH 3 


H 


CH 3 


CH 3 


H 


140 




5 


5-C00CH 3 * 


6-CH 3 


H 


CH 3 


CH 3 


H 


170 


(oil) 


6 


4-CH 3 


6-CH 3 


H 


CH 3 


H 


CH 3 


205 




7 


5-C0CH 3 


6-CH 3 


H 


CH 3 


H 


CH 3 


125 


(oil) 


6 


5-C0CH 3 


6-CH 3 


H 


CH 3 


CH 3 


CH 3 


100 


9 


5-COCH 3 


6-CH 3 


H 


H 


0CH 3 " 


H 


97 




10 


4-CH 3 


6-CH 3 


H 


H 


0CH 3 


H 


110 





cont . 



Example 



no 
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I** 



43 
44 
45 
4R 
47 
48 
49 
50 



5-C1 


H 




H 


5-0CH 3 


H 




H 


5-CH 3 


7- 




H 


5-0CM 3 


H 




H 


5-C00CH 3 


7- 


CH, 


:i 


5-C0CH 3 


H 


H 


5-0CH 3 


H 




H 


5-C00CH 3 


6- 


CH 3 . 


H 



CH, 


CH 3 


H 


CH 3 


CH 3 


H 


CH 3 


CH 3 


H 


CH 3 


0CH 3 


H 


CH 3 


CH, 


H 


CH 3 


CH 3 


H 


CH 3 


0C 2 H 5 


CH 3 


H 


0CH 3 


C 2 H 5 



Identifying data for the compounds according to examples 
32-50 oro given in the following table 5. 

TableJS. NMR data for compounds of the invention 



Compound according 



NMR data 



32 


1.37 (a,9H), 


2.26 


(b.3H) # 


2.30 


(s,3H). 




3.76. (s,3H), 


4.37 


(s,2H), 


7.25 


(k,lH). 




7.49 Cd,lH), 


7.57 


(d,lH). 


6.30 


(s, 1H) 


33 


2.21 (s,3H), 


2.31 


(s,3H) , 


3.75 


(s,3H) , 




4.77 (s,2H), 


7.64 


(d,lH), 


6.11 


(k,lH), 




8. 23 (s.lH), 


6.36 


(d.lH) 







m 



ism 



mm 

m 



cont • 
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Tabla 5 . NMR data for compounds of the invention, 
continued 



Compound according 



NMR -data 
S 



34 


7 7"\ 


f « 1H \ 
\ 9 9 jn § i 


y ?fl 


IS* » 1 J » 


y 31 


fa 6H 1 
I 8 t on ^ # 




3.75 


(s,3H), 


4.33 


(s,2H), 


7.29 


(s.2H), 




6. 23 


(8,1H) 










Jj 


7 9 A 


IS. Jn ) # 




fa 


£•** J 


f a 3M 1 

19. Jn J * 




7 

£ • jO 


r a nui 
L B# Jn i , 


*X A 1 
J . O 1 


i 8f Jn J » 




is. <cn J . 




6.92 


(s,lH), 


7.29 


(s.lH), 


8.36 


(s.lH) 


36 


1.25 


f f . 3H) . 


2.25 




2 • 30 


f a 




2.72 


(k.2H), 


3.76 


(s.3H). 


4.38 






7.02 


(k,lH), 


7.35 


(d.lH), 


7.45 


(d.lH). 




8.26 


(s, 1H) 










37 


2.31 


(s,3H), 


2.35 


(s. 3H) , 


3.84 


(s,3H) , 




4.45 


(s,2H). 


7.51 


(k.lH), 


7.70 


i£,\H). 




7.92 


f d, 1H) , 


8 .38 


(s. 1H) 






36 


1.25 


(s,3H), 


1.33 


(s,3H), 


2.27 


(3.3H) , 




2.33 


(s,3H), 


3.03 


(m.lH). 


3.80 


(s,3H), 




4.51 


(s,2H), 


7.17 


(k„lH). 


7.53 


(d, 1H), 




7.58 


(d,lH). 


8.36 


(s.lH) 






39 


2.22 


(s,3H), 


2.31 


(s # 3H), 


3.81 


(s,3H), 




4.72 


(3.2H), 


7.76 


(s.2H), 


8.23 


(»,1H) 


40 


1.41 


(t.3H), 


2.30 


(s,3H). 


2.35 


(s,3H), 




3.82 


(s.3H). 


4.10 


(k.2H). 


4.39 


(3,28), 




6.92 


(k,lH). 


7.14 


<d. 1H), 


7.52 


(d.lH), 




6.40 


(s.lH) 












cont . 
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Table 5. NtfR data for compounds of the invention, 
cont inued 



Compound according 



NMR data 

S 



41 


2.15 


(s,3H) # 


2.26 


(s.3H), 


3.71 


(9,3H) , 




4.68 


(s,2H), 


7.23 


(k.lri). 


7.43 


<d,lH). 




7.65 


(d.lH), 


8.18 


U.1H) 






42 


3.80 


* 

(s,3H), 


3.83 


(s,3H) , 


4.50 


(b,2H) , 




6. SO 


(k,lH), 


7.15 


(d,lH) # 


7.24 


(m.2H). 


* 


7.53 


(d,lH) , 


8.23 


(k,lH) 






43 


2.33 


(s,3H) , 


2.35 


(s,3H), 


4 .80 


(s,2H) , 




7.19 


(m,2H), 


7.52 


(d,lH), 


7.58 


<d,lH). 




8.34 


(d.lH) 










44 


2.34 


(s,6H) > 


3 . 65 


/ nut 


4.51 


(s, 2H) , 




6.89 


(k,lB), 


7.15 


(d^lH), 


7.15 


(d,lH), 




7.53 


(d,lH) , 


8 . 4 1 , 

s 


(d,lH) 






45 


2. 16 


(s,6H) , 


/ ' 

,2. 38 


C s, 3H) , 


2.53 


(s,3H) , 




4.46 


\a,2H) , 


6.86 


(s, 1H), 


6.99 


(d,lH) . 




7.25 


{s, 1H) , 


6.20 


(d, 1H) 






45 


2.26 


(s,3H) , 


3.86 


(s,3H), 


3.91 


(s,3H) . 




4.70 


(s,2H), 


6.87 


(m,2H), 


7.10 


(d,lH). 




7.48 


(d.lH), 


8.42 


(d.lH) 






47 


2.36 


(s,6H), 


2.65 


Cs,3H), 


3.97 


(s,3H) . 




4.50 


(s,2H), 


7.17 


(d.lH), 


7.84 


(s, 1H), 




- 8.24 


(s.lH), 


8.41 


(d.lH), 






* 48 


2.31 


(s.3H), 


2.34 


(s.3H), 


2.64 


(s,3H). 




4.71 


(s.2H), 


7.12 


(d,lH), 


7.59 


(d, 1H), 




7.91 


Ck,lH), 


8.22 


(d.^lH), 


8.36 


(d, 1H) 



cont . 
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Table 5 . NHR data for compound'" of the invention, 
continued 



Compound according 



NP1R data 



49 


1.41 


U,3H), 


2.27 


(s,3H), 


2.31 


(s,3H), 




3.87 


(s,3H). 


3.94 


Ck,2H), 


4.41 


(b,2H), 




6.89 


(k.lH). 


7.12 


(d.lH), 


7.5P, 


(rl,lH), 




8.35 


(s.lH) 










50 


1.17 


(t,3H), 


2.61 


(k.2H). 


2.69 


(s,3H), 




3.93 


(s.6HJ # 


4.43 


(s,2H). 


7.00 


(s.lH), 




7.45 


(s.lH), 


8.26 


(s.lH), 


8.35 


(s.lH) 



The starting materials in the examples 1-50 were prepared 
in accordance with the following: 

1) a substituted o -pheny 1 ened i ami na was reacted with 
potassium etylxanthate (according to Org. Synth. Vol. 
30, p. 56) to form a corresponding substituted 

2 -me reap tobenz imidazole; 

2) a substituted 2-chloromethylpyridine was prepared by 
reacting the corresponding 2-hydroxyme thylpyridine with 
thiony lchloride; 

3) a substituted 2-chlorome thy lbenzimidazole was prepared by 
condensing the o-phenylenediami ne with ch:.oroacetic acid. 



m. 



asm 
Mi 

S» 



Sill 

IP 



•■Ik 
t4 



•■■tor 



St? 



A- T ;xf 



.11 



Mm 



•Hi 
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The following examples illustrate Now the compounds of the 
formula I can be incorporated in ph' rmaceu t ical compositions: 

Example 51, Syrup 

A syrup containing 2\ (weight per volume) of active 
substance was prepared from the following ingredients: 

2-[ 2- (3, 5-dimethy 1 -4-methoxy Jpyridy lmethylthio] - 

-(5-acetyl-6-methyl)benzimidazole • HC1 2.0 g 

Saccharin 0.6 g 

Sugar 30.0 g 

Jlycerin 5.0 g 

Flavouring agent 0. 1 g 

Ethanol 96t , 10.0 ml 

Oistilled water (sufficient to obtain a final 
volume of 100 ml) 

Sugar, saccharin and the acid addition salt were dissolved 
in 60 g of warm water. After cooling, glycerin and a solu- 
tion of flavouring agents dissolved in ethanol were aCi'deo*. 
To the mixture water was added to obtain a final volume of 
100 ml. 

The above given active substance may be replaced with other 
pharmaceutical^ acceptable acid addition salts. 

Example 52 . Tablot s 

2-t 2- (3. 5-dimethy 1- 4-methoxy ) pyridy lme thy 1 1 hi o ) - ( 5-mathoxy) - 
bsnzimidazole • HC1 (250 g) was mixed with lactose (175.6 g), 
potato starch (169.7 g) and colloidal silicic acid <32 g). 
The mixture was moistened with 10* solution of gelatin and 
was ground through a 12-mesh sieve. After drying, potato 
starch (160 g), talc (50 g) and magnesium stearate (5 g) 
were added and the mixture thu3 obtained was pressed into 
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10 



tablets ( 10. 000) , with each tablet containing 25 mg of 
active substance. Tablets can be prepared that contain any 
desired amount of the active ingredient. 

5 Example 53* Tablets 



Granules were prepared from 2-1 2- (3, 5-d imethy 1-4-methoxy) - 
pyridylmethylthio] - (5- carbome thoxy- 6 -methyl ) benz imidazole 
base (250 g) , lactose (175.9 g) and an alcoholic 
solution of polyvinylpyrrolidone (25 g) . After drying, 
the granules were mixed with talc (25 g) , potato starch 
(40 g), and magnesium stearate (2.50 g) and were 
pressed into 10.000 tablets. These tablets are first coated 
with a 10% alcoholic solution of shellac and thereupon with 
an aqueous solution containing saccharose (45\), gum arable 
(5\), gelatin (4*), and dyestuff (0.21). Talc and powdered 
sugar were used for powdering after the first five coatings. 
The coating was then covered with a 66* sugar syrup and 
polished with a solution of 10* carnauba wax in carbon 
tetrachloride. 



15 



20 



25 
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Example 54. Solution for injection 

2-1 2- (3, 5-d imethy 1-4-methoxy ) pyr idy Imethy 1 thiol- ( 5-ecety 1-6- 
-methy 1 ) benzimidazole hydrochloride (1 g)» sodium chloride 
(0.6 g) and ascorbic acid (0.1 g) were dissolved in 
sufficient amount of distilled water to give 100 ml of 
solution. This solution, which contains 10 mg of active 
substance for each ml, was used in filling ampoules, which 
were sterilized by heating at 120°C for 20 minutes. 
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Biologtcal tests 

Gastric^ecid^secretign^ inhibit in 

5 Test Method 

Chronic gastric fistula dogs (Heidenhain pouch dogs) ware 
•used. These dogs have been surgically provided with a gast- 
ric cannula in the pouch. Following a 4 weeks' recovery 
10 period after surgery, tests were performed once a week on 
each dog* Food and water were withdrawn 18 hours before 
each test. 



IS* 



Gastric acid secretion was induced by continuous infusion 
15 of histamine at individual doses (100-300 umol/kg, h), 

resulting in submaximal secretion of gastric acid. At least 
2 hours after onset of stimulation, when the gastric acid 
secretion had reached a steady level* the test compounds . 
in the form of free base suspended in 0.5* Methocel 
20 (90 HG, 15.000. Dow Chem, corp.). were given orally by 
stomach tube. The gastric juice was collected by free 
flow from the gastric cannula in consecutive 30 minutes 
samples for 3 hours* The samples were titrated to pH 7.0 
with 0*1 M NaOH using a Radio-meter automatic titrator and 
25 the acid output was calculated. 



30 



The per cent inhibition of acid secret ion, was calculated 
by comparing in each dog the acid output in the tests to 
the acid output in control tests when only the vehicle was 
given. 



The test results are given in Table 6 below. 




35 



Table 6 
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Gastric acid secretion inhibiting effe-t on conscious dcgs 



10 



15 



20 



Test compound 




S-CH 




Oose Effect 
(jjmol/kg) (* inhi- 
bition) 



R 1 


R 2 


. R 


R 3 


R 4 


R 5 






5-0CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


2 


75 


5-C00CH 3 


H 


H 


CH 3 


0CH 3 


CH, 


8 


50 


5-C00CH 3 


6-CH 3 


H 


CH 3 


0CH 3 


CH 3 


2 


60 


5-C0CH 3 


S-CH 3 


H 


CH 3 


0CH 3 


CH 3 


2 


35 


5-C0CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


8 


90 


5-CH 3 


H 


H 


cn 3 


CCH 3 


CH 3 


2 


60 


5-C0CH 3 


6-CH 3 


H 


H 


CH 3 


CH 3 


8 


80 


5-0CH 3 


H 


H 


CH 3 


CH 3 


CH 3 


2 


75 



25 



Comment to tha test results 



It is seen in Table 6 that the tested compounds after oral 
administration exhibited a high inhibiting "effect on the 
30 gastric secretion. 
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What we claim is: 

1. A pharmaceutical preparation containing as active 
ingredient a compound of the formula 




m 



or a therapeutically acceptable salt thereof, in which 
formula 



R and R are the same or different and each selected from 
the group consisting of H. CF3. NG* 2 , -COOCH 3 . -COOCjHg, alkyl 
containing 1-7 carbon atoms, halogen, alkoxy containing 
1-5 carbon atoms, and alkanoyl containing 1-4 carbon atoms; ' 

R is selected from the group consisting of H, alkanoyl 
containing 1-4 carbon atoms, and carboalkoxy containing 2-6 
carbon atoms; 

3 4 5 

and R , R and R , which are the same or different, are each 
selected from the group consisting of H, CH , C-H , OCH , OCJH 
0CH 2 CH 2 0CH 3 , and 0CH 2 CH 2 0CH 2 CH 3 , provided that ^ 

a) at least one of. R 3 , R 4 and R 5 is selected from the group 
consisting of CH 3 . c^, 0CH 3 . OC* 0CH.CH-0CH-. and 



OCH ? CH 2 OCH 2 CH 3 , and 



b) when two of R R< and R 5 are H, then the remaining . 
radical R , R or R 5 is selected from the group consisting 
of 0CH 3 . 0C 2 H 5 ; OCH 2 CH 2 OCH 3 , and 0CH 2 CH 2 0CH 2 CH 3 i 



•mm 



mm 
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optionally in association with a pharmaceut ica 1 1 y acceptable 
carrier. 

2. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R* and R 2 are the same or different and each 
selected from the group consisting of H, COOCH^ • . COOCjH^, 
alkyl having 1-4 carbon atoms, halogen, alkoxy having 1-3 
carbon atoms, and alkanoyl having 1-4 carbon atoms; R is H; 



10 and wherein R* 



4 5 

R and R the same or different and 



selected from the group consisting of H, CH^. C 2 H 5* OCH^* 



0C 2 H &( 



0CH 2 CH 2 0CH 3 , and 0CH 2 CH 2 0CH 2 CH 3 . 



3. A pharmaceutical preparation according to claim 1, 
20 containing as active ingredient a compound of the formula I 
wherein R 1 and R^ are the same or different and each 
selected from the group consisting of H, C00CH 3 , CH^, CI, 



Br, 0CH 3 and CH 3 C0; R is Hi and wherein R 



4 5 
R and R are 



the same or different and selected from the group consisting 
of H, CH 3 . 0CH 3 , and QCH 2 CH 2 0CH 3 . 

4. A pharmaceutical prpparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R 1 and R 2 are the same or different and each 



25 selected from. the group consisting of H, COOCHj. 



and CH 3 C0; 



CH 3 , 0CH 3 , 

R is H; and wherein R J , R^ and R 5 are the same 

or different and selected from the group consisting of CH 3 
and 0CH 3 - 

30 5. A pharmaceutical preparation according to claim 1, 

containing as active ingredient a compound of the formula I 

wherein R * and R 2 are the same or different and each 

selncted from the group consisting of H, CD0CH 3 , alkyl 

having. 1-4 carbon atoms, alkoxy having 1-3 carbon atoms. 

3S and alkanoyl having 1-4 carbon atomsi R is H; and wherein 
3 4 5 

R , R and R are the same or different and selected from 



the group consisting of H, CH-j, 



0CH 3 , and 0C 2 H 5 . 



I 



6. A pharmaceutic 
containing as act 
wherein R* and R* 
selected from the 
alkyl having 1-4 
carbon atoms, anc 
and wherein R 3 is 



7. A pharmaceutic 
containing as act 
wherein R* and R* 
selected from the 
alkyl having 1-4 
carbon atoms, anc 
and wherein R 3 is 



8. A pharmaceutic 
containing as act 
wherein R* and R* 
selected from the 
alkyl having 1-4 
carbon atoms, anc 
and wherein R^ is 

9. A pharmaceutic 
containing as act 
wherein R* and R* 
selected from the 
alkyl having 1-4 
carbon atoms, anc 
and wherein R 3 is 

10. A ph'armaceuti 
containing as act 
wherein R 1 and 
selected from the 
alkyl having 1-4 
atoms, and alkano 
wherein R 3 is CH, 



MM 



ma 
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6. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R and R 2 are the same or different and each 
selected from the group consisting of H, COOCHj, COOCjHg, 
alkyl having 1-4 carbon atoms, halogen, alkoxy having 1-3 
carbon atoms, and alkanoyl having 1-4 carbon atoms; R is Hi 
and wherein R 3 is CH 3 ; R 4 i 8 0CH 3 and R 5 is CH^ 

7. A pharmaceutical preparation according to claim 1, 
containing *s active ingredient a compound of the formula I 
wherein R 1 and R 2 are the same or different and each 
selected from the group consisting of H, C00CH 3> COOCpHg, 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 
carbon atoms, and alkanoyl having 1-4 carbon atoms; R is H; 



and wherein R 3 is H, R 4 is 0CH 3 and R : 



is CH. 



6. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R 1 and R 2 are the same or different and each 
selected from the group consisting of H, C0OCH 3 . COOC^, 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 
carbon atoms, and alkanoyl having 1-4 carbons atoms; R is H ; 



and wherein R is CH, 



R 4 is 0CH 3 and R 3 is H. 



9. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R and R 2 are the same or different and each 
selected from the group consisting of H, C00CH 3 , COOCjHj, 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 
carbon atoms, and alkanoyl having l-4_carbon atoms; R is H; 
and wherein R is H , 



is 0CH 3 and R ' 



is H. 



10. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R and R 2 are the same or different and each 
selected from the group consisting of H, C00CH r CO0C p H 5< 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 carbon 
atoms, and alkanoyl having 1-4 carbon atoms; R is H; and 
wherein R is CH 3 , R 4 is H and R 5 is CH 3< 
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11. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R* and R 2 are the same or different and each selected 
from the group consisting of H, C00CH 3# C0OC 2 H 5# alkyl having 
1-4 carbon atoms, alkoxy having 1-3 carbon atoms, and alkanoyl 
having 1-4 carbon atoms; R is H, and wherein R 3 is H, R 4 is 
0CH 3 . 0C 2 H 5 , 0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 , and R 5 is H. 

12. A pharmaceutical preparation according to claim 1, 

containing as active ingredient a compound of the formula I 
1 2 

wherein R and R are the same or different and each selected 
from the group consisting of H, C00CH 3> COOCjHg, alkyl having 
1-4 carbon atoms, alkoxy having 1-3 carbon atoms; and alkanoyl' 
having 1-4 carbon atoms; R is H; and wherein R 3 is CH 3 , R 4 is 
CH 3 , and R 5 is CH 3 . 

13. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R # R 1 , R 2 . R 3 , R 4 and R 5 are combined as followst 
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0CH 3 
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5-COOCH 3 


6-CH 3 
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CH 3 


0CH 3 
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5-C0CH 3 


6-CH 3 
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CH 3 
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CH 3 
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6-CH 3 


H 


H 


0CH 3 


H 
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14. A pharmaceutical composition according to claim 1, 
containing as active ingredient a compound of the formula 




or a therapeutically acceptable salt thereof. 

15. A compound as defined in any of claims 1-14, or a 
therapeutically acceptable salt thereof* for use in inhi- 
biting .gastric acid secretion in mammals and man. 

16. A compound as defined in any of claims 1-14, or a thera- 
peutically acceptable salt thereof, for use in the treatment 
of gastrointestinal inflammatory diseases in mammals and man. 




and therapeutically acceptable sa.Hs thereof,. in which 
formula 

R* and R^ are the same or different and each selected from 
the group consisting of hV CF 3> NO^. -C00CH 3# -COOCjHg, 
alkyl containing 1-7 carbon atoms, halogen, alkoxy con- 
taining 1-5 carbon atoms, and elkanoyl containing 1-4 
carbon atoms; 
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R is selected from the group consisting of Hi alkenoyl 
containing 1-4 carbon atoms, and- carboalkoxy containing 
2-6 carbon atoms* 



and R" 



R 4 and R 5 » which are the same or different, are 



each selected from the group consisting of M# CH^ # ^2^5* 
0CH 3 . 0C 2 H 5 . 0CH 2 CH 2 0CH 3 , and OCM 2 CH 2 QCH 2 CH 3 j provided that 

a) at least one of R 3 . R 4 and R 5 is selected from the group 
consisting of CH 3 . CjHj, 0CH 3 , OCjHg, 0CH 2 CH 2 0CH 3 , and 
0CH 2 CH 2 0CH 2 CH 3 , 'and 

b) when two of R 3 . R 4 and R 5 are H. then the remaining 
radical R 3 . R 4 or R 5 is selected from the. group consis- 
ting of 0CH 3 , 0C 2 H 5 , 0CH 2 CH 2 0CH 3 , and OCH 2 CH 2 OCH 2 CH 3 ; 
and provided that 





c) the 


radicals R» 


R 1 . R 2 . 


R 3 . R 4 


and R^ are 


selected so 




that 


the following compounds are excluded: 
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R 


R 1 


R 2 


R 3 


R 4 


R 5 




H 


5-C0CH 3 


6-CH 3 


H 


CH 3 * 


CH 3 




H 


4-CH 3 


6-CH 3 


CH 3 


H 


CH 3 


25 


H 


5-C0CH 3 


6-CH 3 


CH 3 


CH 3 


CH 3 



HI 



r.i\ 

tf 

-its 



16. A compound according to claim 1"* or a therapeutically 
acceptable salt thereof, wherein R is H # R*. R^# R 3 and R 
30 are as defined in claim 17; and wherein R is 0CH 3 « 0C 2 H^ 



0CH 2 CH ? 0CH 3# or 0CH 2 CH 2 0CH 2 CH 3 , 
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A compound according to claim 17. and therapeutically 

1 



19 

acceptable salts thereof 
are combined as follows: 



wherein R, R 



R 4 and R 5 



10 
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20 # A compound of the formula 



OCH. 




or a therapeutically acceptable salt thereof. 



30 



21 • A process for the preparation of a compound according to 
any of claims 17-20, by 



'■rifoifr rimnniiii 
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25 



30 
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A. reacting a compound of the formula 
,2 
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II 



with a compound of the formula 




III 



in which formula R, R*» R^, R 3 # R* and R 5 are aa defined 
previously and wherein one of Z* and Z* is SH and the other 



of Z* and Z^ is a leaving group; 



B. for the preparation of a compound of the .formula I wherein 
R is H, reacting a compound of the formula 
d2 

-NH, 

IV 



wherein R* and R^ have the same meaning as given above^ith a 
compound of tfte formula 





HOOC-S-CH. 



3 4 5 

wherein R , R and R have the same meaning as given above, to 
the formation of a compound of the formula I wherein R is H; 



rim 
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C. reacting a compound of the formula 




wharcirt R # R and R have the meaning given above and H is 
10 K, Na or Li* with a compound of formula 



15 




VII 



wherein R , R end R have the meaning given above and Z 
is a reactive esterified hydroxy group, to the formation of 
20 a compound of the formula I; 

D. reduction of a -compound of the formula 



25 




• VIII 



• * N 
I 

30 R 



to the formation of a compound of the formula I; 
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wherein R, R* and R 2 ore as defined above and Z 3 , 



2 4 and Z 5 



4 5 

R and R respectively, or halogen 



represent either R 

such as CI. Br, F or I, or NO,, whereby at least one of 
3 4 5 

Z , Z and Z represents halogen or NO^, with a compound 
of the formula 



R 6 -0-n 



XIII 



wherein R° is CH 3# C-^, CH 2 CH 2 0CH 3 or CHjCHjOCHjCHj. and 
SJO M is Na, K or Li, to the* formation of a compound of the 
formula I wherein at least one of R 3 



R 4 and R 5 is OCH 



0C 2 H 5 . 0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 ; 



3. 



!0 



G. for the preparation of a compound of the formula I 

,3 



R 4 and R 5 is 0CH 2 CH 2 0CH 3 or 



wherein at least one of R 
0CH 2 CH 2 0CH 2 CH 3 * reacting o compound of the formula 



S-CH 




XIV 



5 wherein R, R* and R 2 are as defined above, and Z f 



Z 7 and 



Q 3 
2 represent either R , 

radical 



4 5 
R and R , respectively, or a 



0CH 2 CH 2 Y 

where Y is halogen^ whereby at least on o< Z 6 . Z 7 and 
2 represents OCHjCH-jY, with a compound of the formula 

R 7 -0-ri 



XV 



XVI 



m 



wherein R is CH 3 or CH 2 CH 3 and 11 is Na, K or Li. to the 
formation of a compound of the formula I wherein at least 
one of R 3 , R 4 and R 5 is 0CH ? CH 2 0CH 3 or OCHjCHjOCHjCHj ; 



sit 



ill 



I 
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H. for the preparation of a compound of the formula I wherein 
R i% h # hydrolyzing a compound of the formula 



30 



35 




S-CH 




XVII 



wherein R 1 , R 2 . R 3 , R 4 and R 5 are as defined above and Z 9 

is an alkanoyl group or a carboalkoxy group, 'to the formation 

of a compound of the formula I wherein R is H; 

I. reduction of a compound of the formula 

r 4 

,2 




S-CH 



R 3 X rS 

XT 

N 

i 



XVIII 



to the formation of a compound of the formula I; 
J. reduction of a compound of the formula 

R 4 

R 2 R 3 1 R 5 

R 

to the formation of a compound of the formula I; 



XIX 



I 



m 



ml 
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1. A process for the preparation of a compound of the 
formula 




S—CH 




15 



and therapeutically acceptable salts thereof, in which 
f ormula 



20 



25 



30 



35 



R* and R 2 are the same or different end each selected from 
the group consisting of H, CF 3# N0 ? , -CO0CH 3 , -COOCjH^alkyl 
containing 1-7 carbon atoms, halogen, alkoxy containing 1-5 
carbon atoms, and alkanoyl containing 1-4 carbon atoms; 

R is selected from the group consisting of H, alkanoyl 
containing 1-4 carbon atoms, and carboalkoxy containing 2-6 ' 
carbon atoms; 

3 4 5 

and R , R and R , which are the fiams or different, are 

each selected from the group consisting of H, CH 3# C 2 H 5# 0CH 3 " 

0C 2 H 5 , 0CH 2 CH 2 0CH 3 . and 0CH 2 CH 2 0CH 2 CH 3 ; provided that . 

a) ««t least one of R 3 , R 4 and R 5 is selected from the grouo 
consisting of CH-j, C 2 H 5 . 0CH 3 . OC^. 0CK^CH 2 0CH 3 , and 
0CH 2 CH 2 OCH 2 CH 3 , and 

b) when two of R 3 . R 4 and R 5 are H, then the remaining 
radical R . R or R is selected from the group consisting 
of 0CH 3 , OC 2 H 5 , 0CH 2 CH 2 0CH 3 . and OCH 2 CH 2 OCH 2 CH 3 ; 

and provided that 



m 



m 



REM 
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c) the radicals R. R*» R*. R 3 , R 4 and R 5 art selected so 
that the following compounds are excluded: 



R 


R 1 


R 2 


R 3 


R 4 


R 5 
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5-coch 3 


6-CH 3 
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CH 3 


CH 3 
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4-CH 3 


6-CH 3 


CH 3 


H 


CH 3 


H 


5-C0CH 3 


6-CH 3 


CH 3 


CH 3 * 


CH 3 . 



by 



15 



20 



25 



30 



A. reacting a compound of the formula 




with a compound of the formula 
,4 




II 



III 



in which formula R, R 1 , R 2 # R 3 , R 4 end R* are as defined 
previously and wherein one of Z 1 and Z 2 is SH and the other 



of Z* and Z 2 is a. leaving group; 



3 5 B. for the preparation of a compound of the formula I wherein 
R is H, reacting a compound of the formula 



On 



NH- 
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IV 



10 



15 



wherein R* and R 2 have the same meaning as given ebove,with a 
compound of the formula 



H00C-S-CH-— ^ 



ij 



wherein R 3 , R 4 end R 5 have the same meaning as given above* to 
the formation of a compound of the formula I wherein R is H; 



C. reacting a compound of the formula 



20 



25 



30 



35 



R 



s-ch 2 -h 



VI 



I 
R 

wherein R, R 1 and R 2 have the meaning given above and fl is 
K, Na or Li. with a compound of formula 

,4 * . ' . 



VII 



wherein R 3 , R* and R* have the meaning given above and Z 3 
is * reactive esterified hydroxy group, to the formation of 
a compound of the formula 1; 

n. rrouction of a compound of the formula 
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viii 



to the formation of a compound of the formula I; 



£. for *he preparation of a compound of the formula I 

wherein the radicals R 1 and/or R 2 is C00CH. or C00C-H-, 
f 3 2 5 

reacting a compound of the formula 



-SO 



S-CH. 



IX 



4> 



wherein R, R" 
,1 



or R are as defined above and wherein 



Y is -CODH, or a functionally equivalent derivative thereof, 
and Y is -C00H, or a functionally equivalent derivative 
thereof, or R* , with 



or 



CH 3 0H 



CH 3 CH 2 0H 



XI 



or a functionally equivalent derivative thereof, to the 
formation of a compound of the formula 1 wherein R 1 and/or 
~ is CH 3 CO0 or CM 3 CH 2 COO; 



0074341 
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F. for the preparation of a compound of the formula 1 

3 4 5 

wherein at least one of R , R and R is 0CH 3# 0 C 2 H s» 
0CH 2 CH ? CH 3 or 0CH 2 CH 2 0CH 2 CH 3# reacting a compound of the 
f ormule 




XII 



15 



wherein R, R and R are as defined above and 2 . Z and Z 

3 4 5 

represent either R , R and R respectively, or halogen 

such as CI, Br, F or I. or N0~, whereby at least one of 
3 4 5 

Z , Z and Z represents halogen or N0 ?# with a compound 
of the formula 



20 



R 5 -0-M 



XIII 



wherein R 6 is CH 3 « C 2 H 5* CH 2 CH 2 0CH 3 or CH 2 CH 2 OCH 2 CH 3 , and 
n is Na, K or Li, to the formation of a compound of the 



3 4 5 

25 formula I wherein at least one of R , R and R is OCH 
0C 2 H 5 . 0CH 2 CH 2 0CH 3 or OCH^HjOCH^O^ ; 



3. 



G. for the preparation of a compound of the formula I 

3 4 S 

wherein at least one of R , R and R is 0CH 2 CH 2 0CH 3 or 
30 0CH 2 CH 2 0CH 2 CH 3# reacting a compound of the formula 

z 7 • 



35 



-CO- 



S-CH, 



7 



XIV 
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wherein R, R* and R 2 are defined above, and Z 7 and 

Z fl represent either R 3 , R 4 and R 5 » respectively, or a 
radical 



OCH 2 CH 2 Y XV 

6 J? 

where Y is halogen^ whereby at least on of Z # Z and 
Z fl represents OCH^CHjY* with a compound of the formula 

R 7 -o-n • xvl 

wherein R 7 is CH 3 or CHjCHj and fl is Na. K or Li. to the 
formation of a compound of the formula I wherein at least . 
one of R 3 . R 4 and R 5 is 0CH 2 CH 2 0CH 3 or 0Cri 2 CH 2 0CH 2 CH 3 ; 



H. for the preparation of a compound of the formula I wherein 
R is H. hydrolyzing a compound of the formula 



mm 



tim 



it 




S-CH 




XVII 



wherein R . R # R . R and R are, as defined above and Z 

is an alkanoyl group or a carboalkoxy group, to the formation. 

of a compound of the formula I wherein R is H; 



I. reduction of a compound of the formula 

,4 




XVIII 



■ inntay H Byi jii.i.^kiH. ittiuiiiiillHil* ,.>, unuiiiaiMifi u ii iinHHi m 
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to the formation of a compound of the formula Ii 



3* reduction of a compound of the formula 



10 



N 
I 

R 



XIX 



to the formation of a compound of the formula I; 

15 whereafter, if desired, the compound of the formula I thus 
obtained is converted to a therapeutically acceptable salt. 



2. A process according to claim 1 for the preparation of a 
20 compound as defined in claim 1, or a therapeutically 

acceptable salt thereof, wherein R is H; R 1 , R 2 , R 3 and R 5 

A 

are as defined in claim 1; and wherein R is 0CH 3 , OCjHg, 
0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 . 

25 3. A process according to claim 1 for the preparation of 
a compound as defined in claim 1 ,* or a therapeutically 
acceptable salt thereof, wherein R, R* t R 2 , R^, R 4 and R^ 
are combined as follows: 
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1 

R 


7 

FT 


R 


3 

R 


4 

R 


• 

R J 


5-0CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


5-C00CH 3 


H 


H 


CH 3 


ulh 3 


CH 3 


5-C00HH 3 


6-CH 3 


■H 


CM, • 


0CH 3 


CH 3 


5-C0CH 3 


6-CH. 
*> 


H 


CH 3 


0CH 3 


CH i 


5-C0CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


5-CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


5-0CH 3 


H 


H 


CH 3 


CH 3 


. CH 3 


s-ccch 3 


B-CH 3 


H 


H 


0CH 3 


H 


S-C00CH 3 


6-CH 3 


H 


CH 3 


0CH 3 


H 


5-C00CH 3 


B-CH 3 


H 


H 


0CH 3 


H 



U A process according to claim 1 for the preparation of the 
compound of the formula 



OCH- 




S-CH — < 

2 ^ N 



?5 or a therapeutically acceptable sa'lt thereof. 
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